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Research on Microbiological and
Physico-Chemical Characteristics of Cow Milk
Collected from Farms in the Region of Prizren
Arianeta Nura1, Veton Haziri1, Herolinda Halimi1, Doruntina Çoçaj1
1UBT

Higher Education Institution, Lagjja Kalabria p.n., Prishtina, Kosova
arianeta.nura@ubt-uni.net

Abstract. This study was conducted for 6 months in the region of Prizren.
During the research period, December 2019 – May 2020 were collected 292
samples from four smallholders in the “SHARRI” dairy. Samples were
collected using a proportional random sampling method. Samples were subject
to microbiological (total bacterial count and somatic cells) and physicochemical
(fat, protein, lactose, SNF, TS, FPD, density and acidity, density) measurements
of raw cow milk, by international standard methods. The results of samples
from the four farmers showed that the number of samples that belonged to the
third class of TBC count was: farmer 1 - 34/292, farmer 2 - 34/292, farmer 3 39/292, and farmer 4 - 33/292 samples. From a microbiological point of view, it
has been observed that stricter control of the hygienic conditions of the
environment for cows and transport conditions is required.
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Introduction

Milk is one of the most important foods in human nutrition, through its processing
technology resulting in a wide range of products and varieties that meet the
requirements of modern food science and nutrition. On the other hand, milk is an
excellent media for growth of a wide variety of bacteria. One of the requirements of
production of the high quality milk is maintaining the bacteria count level of
microorganisms in a product and to study the hygienic and sanitary conditions, under
which milk was produced, handled, transported and processed [9], [5]. Milk from
different farms varies in the physico-chemical characteristics and microbiological
quality. These parameters are especially technologically important when the milk is
used for the manufacture of fermented milk products, cheese or liquid milk products
with long shelf life. Microbiological quality of raw milk is assessed in large extend by
total bacterial count (TBC) and somatic cell count (SCC), and these parameters are
routinely measured and compared. Mastitis, particularly the subclinical type, is one of
the most persistent and widely spread disease conditions of importance to milk
hygiene and quality among dairy cattle worldwide [1]. In cows, the somatic cell count
(SCC) is a useful predictor of subclinical mastitis, and therefore, it is an important
component of milk in terms of quality, hygiene, and mastitis control [7]. A large

number of microorganisms can cause mastitis. The most important infectious
pathogens are S. aureus, Streptococcus agalatiae and Corynebacterium bovis [8]. The
most common microbial sources in farm environments are food, feces, straw bedding
and soil. Microorganisms are transmitted from the source of contamination to milk
and then pass through a milking filtration system. Herds of cows can be a tool for
transmission of E. coli O157: H7 and S. enterica [3], [4]. Thus, our work aims to
determine the physicochemical and microbiological characteristics of caw milk, for
ensuring the safety of the consumer.
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Materials and Methods

2.1 Sampling
A total of 292 raw cow milk samples were collected from the 4 small farms during the
period between December 2019 to May 2020. 40 ml of raw milk was collected using
clean sterile glass bottles with azidol. The samples were put in an ice box in 2 – 40C
and delivered to the laboratory of Food and Veterinary Agency (FVA) in Prishtina
and to the physicochemical laboratory of “SHARRI” dairy.
2.2 Somatic Cell Count (SCC)
For the counting of somatic cells was used Fluorescence Optical Electronic Method
(Fossomatic Minor). 40 ml of fresh milk is placed in plastic bottles at 38-40oC for 7
min. It is manually stirred for 1 min and placed manually in the Fossomatic Minor
pipette. The apparatus automatically receives 1 ml of sample for analysis. The results
are automatically output to the software.
2.3 Total Bacterial Count (TBC)
The total bacterial count (TBC) represents a health indicator and provides us with data
on the state of the product contamination. This indicator refers only to the living
micro-organisms from the sample which is subject to control. Due to the technology
that is normally applied to determine this parameter, it includes only aerobe
microorganisms, mostly bacteria.
Total bacterial count was determined as described by ISO 21187:2004 IDF 100B1991:200. This method was used for total bacterial counts and individual bacteria
count in raw milk, using Bacto Scan TM- Foss's apparatus, based on FC+ (flow
cytometry) as the key for accurate bacterial counts, and categorization of bacterial
cells. Every passing cell is registered by photo electronics attached to the microscope.
BactoScan™ FC+ measures Individual Bacteria Count and displays results in IBC,
but their results are presented and in Colony Forming Units (CFU), which can be
obtained by a plate count method. 40 ml of fresh milk is placed in plastic bottles and
stored at 2-4oC. Manually are mixed for 1 min. Samples are placed in Bactoscan strips

and the apparatus receives 4.5 ml of sample for analysis. The results are automatically
output to the software for 9 min [2]. The evaluation of the quality of laboratory tests is
based on these standards: ≤ 80,000 EXTRA class; ≤ 100.000 class I; ≤ 300.000 class
II; ≥ 300.000 class III [10].
2.4 Physico-Chemical Analysis
Analyses were performed in the Food and Veterinary Agency of Kosova and in
“SHARRI” dairy. Milk composition analysis was carried out using MilcaScan FT 120
according to ISO 9622 standard. For the following milk constituents: milk fat, milk
protein, lactose, non-fat solids, and total solids, freezing point, density and acidity.

3 Results and Discussion
High-quality raw milk is essential for high-quality, long-lasting market milk products.
Raw milk can deteriorate prior to processing as a consequence of milk production and
handling procedures that result in contamination and growth of microorganisms that
degrade milk components [11]. Analytical tests for bacterial counts are routinely done
to characterize the microbial pollution in milk samples.
Total bacteria count (TBC): After analyzing the results from the four studied units farmer 1, farmer 2, farmer 3 and farmer 4, we can conclude that 30 milk samples from
farmer 3 belong to EXTRA CLASS with 80.000 cfu/ml and 39 samples of raw milk
belonged to class III with ≥ 300,000 cfu/ml. The results of the TBC count are
presented in Tab 1.
Table 1. Total bacteria count during the period December 2019 - May 2020
TBC count
December 19 - May 20

EXTRA Class
≤80.000

I Class
≤100.000

II Class
≤300.000

III Class
≥300.000

Farmer 1

7

3

9

34

Farmer 2

24

3

14

34

Farmer 3

30

2

22

39

Farmer 4

21

4

14

33

39

Klasa III ≥300.000

Farmer 4

22

Klasa II ≤300.000

Farmer 3
2

Klasa I ≤100.000

Farmer 2
Farme 1

30

Klasa Extra
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Figure 1. Total bacteria count during the period December 2019 - May 2020

The average number of TBC count over the period December 2019 - May 2020 for
the III class with over 300,000 cfu/ml was higher in milk samples from farmer 1 with
average value 12743 cfu/ml and with lower average values 8525 cfu/ml in milk
samples from farmer 3. The average value results are presented in table 2 and figure 2.
Table 2. Average values of TBC during the period December 2019 - May 2020
Average of TBC
Dec 2019 - May 2020

EXTRA class
≤80.000

I Class
≤100.000

II Class
≤300.000

III Class
≥300.000

Farmer 1
Farmer 2
Farmer 3
Farmer 4

93
76
108
90

225
234
227
249

528
533
482
451

12743
9158
8525
11932

Average values of TBC
8525

III Class ≥300.000

12743

482
528

II Class ≤300.000

Farmer 4
Farmer 3

I Class ≤100.000

227
225

Farmer 2

EXTRA class ≤80.000

108
93

Farme 1

0

5000

10000

15000

Figure 2. Average values of TBC during the period December 2019-May 2020

Somatic cell count (SCC): After analyzing the results of samples from the four
farmers, it appears that the results of tests for row milk from the farmer 4 were with 9
samples belong to Extra class (Extra Class ≤300.000 cells/ml). The results indicate
that the higher number of SCC (III class ≥500.000 cells / ml) with 8/292 samples
were from farmer 3, and the smallest number with 4/292 samples were from farmer 1
and farmer 4. The results of Somatic cell count (SCC) are found in Tab 3 and in figure 3.
Table 3. Somatic cell count during the period December 2019 – May 2020
Somatic cells
December 19– May 20

Extra Class
≤300.000

I Class
≤400.000

II Class
≤500.000

III Class
≥500.000

Farmer 1

1

0

0

4

Farmer 2

3

2

0

6

Farmer 3

4

3

1

8

Farmer 4

9

1

1

4

SCC Extra Class ≤300
1

Farmer 1

3

Farmer 2
Farmer 3

9
4

Farmer 4

Figure 3. Somatic cell count during the period December 2019 - May 2020

The average number of SCC over the period December 2019 – May 2020 was higher
in samples from farmer 4 with average value 8 /292 samples and with lower average
value 1.25/292 samples, in milk samples from farmer 1. These results are presented in
table 4 and in figure 4.
Table 4. Average values of Somatic cell count during the period December 2019 – May 2020

Average values of Somatic cells
December 19 – May 20
Farmer 1
Farmer 2
Farmer 3
Farmer 4

Average
1.25
2.75
4
8

Average values of SCC

3.75

Farmer 4

4

Farmer 3
2.75

Farmer 2
1.25

Farmer 1
0

1

2

3

4

Figure 4. Average values of Somatic cell count during the period December 2019- May 2020

Physico-chemical analysis: Measurement of some of the physico-chemical properties
is used to assess milk quality [6]. The following tables will present the physicochemical data and the correlations between these parameters and microbiological
parameter TBC, in the 4 farmers included in the study. Average values of physicochemical parameters and TBC are presented in table 5.
Table 5. Average values of TBC and physico-chemical parameters and TBC during period
December 2019 - May 2020

Table 6 shows correlation coefficient between physico-chemical parameters and TBC
count in row cow milk from the four farmers in Prizreni region, collected from
“SHARRI” dairy. High correlations were between Fat (3.2%) and Protein (3.0 %), TS
(8.5), acidity and TBC. There is also a high correlation between Protein (3.0 %) and

TS, SNF, acidity and TBC. Correlation were and between Lactose, SNF and Density;
SNF and TS, density, acidity and TBC. High correlations were between TS with
acidity and TBC.
FPD was in correlation with density and acidity were in higher correlation with TBC
Table 6. Pearson correlation coefficient between Physico – chemical parameters and TBC
during the period December 2019 – May 2020

Conclusion
•

•

•

•

•

The study showed that the total bacteria count belonging to the III Class
of classification with ≥300.000 cfu/ml was higher at farmer 3 with
39/292 samples.
The average values for the SCC showed that samples from Farmer 4 had
average value 8 and samples from farmer 1 had average 1.25, which
may be an indicator of mastitical diseases.
The studied samples show a correlation between physico-chemical
parameters and Total bacterial count (TBC), which require more
attention to ensure the quality of milk.
Based on the obtained results we can conclude that stricter control of
hygienic environmental conditions for cows and transport conditions is
required. Farmers need to get more knowledge about animal breast
infection and hygienic measures that need to be maintained to maintain
milk quality. Also, the competent authorities for food security must take
all necessary measures to implement the legislation, in order to preserve
the health of the population.
It is recommended to store raw milk at 20C and clean of the equipment
used for milk treatment to be cleaned at least one daily through on-site
cleaning system (CIP).

References
1.

2.
3.

4.

5.
6.
7.

8.

9.
10.

11.

Coulon JB, Gasqui P, Barnouin J, Ollier A, Pradel P, Pomiès D. Effect of mastitis and
related-germ on milk yield and composition during naturallyoccurring udder
infections
(Detection of colony numbers of bacteria in milk; FVA ver 2.0 PSO 5.4. Q-4 and
FOS website)
Dodd, C.C., Sanderson, M.W., Sargeant, J.M., Nagaraja, T.G., Oberst, R.D.,
Smith, R.A. & Griffin, D.D. (2003). Prevalence of Escherichia coli O157 in
cattlefeeds in Midwestern feedlots. Applied Environmental Microbiology, 69, 5243–
5247
Dargatz, D.A., Strohmeyer, R.A., Morley, P.S., Hyatt, D.R. & Salman, M.D.
(2005) Characterization of Escherichia coli and Salmonella enterica from cattle feed
ingredients. Foodborne Pathogens and Disease, 2, 341–347.
FAO/WHO (1992). Food Standard Programs. (Codex) Alimentarious Commission.
Rome. FAO.
Fox, P.F. (1997). Advanced Dairy Chemistry: Lactose, Water, Salts and Vitamins.
Springer Us.
Gonzalo, C., Boixo, J. C., Carriedo, J. A., San Primitivo, F. 2004 Evaluation of rapid
somatic cell counters under different analytical conditions in ovine milk. J. Dairy
Sci., 87:3623–3628
Makovec and Ruegg, 2003b J.A. Makovec, P.L. RueggAntimicrobial resistance of
bacteria isolated from dairy cow milk samples submitted for bacterial culture: 8,905
samples (1994–2001) J. Am. Vet. Med. Assoc., 222 (2003), pp. 1582-1589
Murphy SC(1997). Raw milk bacteria test. Standard plate count. Proc.National
Mastitis Council Regional Meeting. Syracuse. N. Y.,pp. 34-42.
Nura, A., Rizani,H., Bajraktari, Sh., Rukolli, L. Determination of Total bacteria
count, Somatic cells and Physico - chemical parameters of raw milk in Peja, Gjakova
and Prizreni region.
Robinson, R.K. (2002). Dairy Microbiology Handbook. Wiley-Inter science.

